p53-dependent global nucleotide excision repair of cisplatin-induced intrastrand cross links in human cells.
Cisplatin is an extremely effective chemotherapeutic agent used for the treatment of testicular and other solid tumours. It induces a variety of structural modifications in DNA, the most abundant being the GpG- and ApG-1,2-intrastrand cross links formed between adjacent purine bases. These cross links account for approximately 90% of cisplatin-induced DNA damage and are thought to be responsible for the cytotoxic activity of the drug. In human cells, the nucleotide excision repair (NER) process removes the intrastrand cross links from the genome, the efficiency of which is likely to be an important determinant of cisplatin cytotoxicity. We have investigated whether the p53 tumour suppressor status affects global NER of cisplatin-induced intrastrand cross links in human cells. We have used a (32)P-postlabelling method to monitor the removal of GpG- and ApG-intrastrand cross links from two human cell models (the 041TR system, in which p53 is regulated by a tetracycline-inducible promoter, together with WI38 fibroblasts and the SV40-transformed derivative VA13) that each differ in p53 status. We demonstrate that the absence of functional p53 leads to persistence of both cisplatin-induced intrastrand cross links in the genome, suggesting that p53 regulates NER of these DNA lesions. This observation extends the role of p53 in NER beyond enhancing the removal of environmentally induced DNA lesions to include those of clinical origin. Given the frequency of p53 mutations in human tumours, these results may have implications for the use of cisplatin in cancer chemotherapy.